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|571 Abstract: 

PURPOSE: To provide a new gene DNA useful for the production of L-threonine. 
CONSTITUTION: A gene DNA coding threonine synthase (E.CA2.99.2), originated 
from Brevibacterium flavum belonging to coryne-form bacteria and having the DNA 
base sequence of e.g. formula. It can be produced by cloning a coryne- form 
bacterial strain capable of producing threonine synthase, especially Brevibacterium 
flavum MJ233 (FERM BP-1497).COPYRIGHT: (C)1993,JPO&Japio 
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M*m&#tf>»Mfll v urn ) te^OT.U-^^v/y^— ^ (E. C. 4. 

3U*ffl«B»Cj*-t-S^nr^^x';^ 2. 99. 2. ) ^^-K-rsa^DNAo 
^ ■ ^ 7^ (Brevibacterium f 1 a lffi&1%2} &0>D N AJ&&gaji] 



GTGGACTACA 


TTTCGACGCG 


TGATGCCAGC 


CGTACCCCTG 


CCCGCTTCAG 


TGATATTTTG 


60 


CTGGGCGGTC 


TAGCACCAGA 


CGGCGGCCTA 


TACCTGCCTG 


CAACCTACCC 


TCAACTAGAT 


120 


GATGCCCAGC 


TGAGTAAATG 


GCGTGAGGTA 


TTAGCCAACG 


AAGGATACGC 


AGCTTTGGCT 


180 


CGTGAAGTTA 


TCTCCCTGTT 


TGTTGATGAC 


ATCCCAGTAG 


AAGACATCAA 


GGCGATCACC 


240 


GCACGCGCCT 


ACACCTACCC 


GAAGTTCAAC 


AGCGAAGACA 


TCGTTCCTGT 


CACCGAACTC 


300 


GAGGACAACA 


TTTACCTGGG 


CCACCTTTCC 


GAAGGCCCAA 


CCGCTGCATT 


CAAAGACATG 


360 


GCCATGCAGC 


TGCTCGGCGA 


ACTTTTCGAA 


TACGAGCTTC 


GCCGCCGCAA 


CGAAACCATC 


420 


AACATCCTAG 


GCGCTACCTC 


TGGCGATACC 


GGCTCCTCTG 


CGGAATACGC 


CATGCGCGGC 


480 


CGCGAGGGM 


TCCGCGTATT 


CATGCTGACC 


CCAGCTGGCC 


GCATGACCCC 


ATTCCAGCAA 


540 


GCACAGATGT 


TTGGCCTTGA 


CGATCCAAAC 


ATCTTCAACA 


TCGCCCTCCA 


CGGCGTTTTC 


600 


GACGATTGCC 


AAGACGTAGT 


CAAGGCTGTC 


TCCGCCGACG 


CGGAATTTAA 


AAAAGACAAC 


660 


CGCATCGGTG 


CCGTGAACTC 


CATCAACTGG 


GCTCGCCTCA 


TGGCACAGGT 


TGTGTACTAC 


720 


GTTTCCTCAT 


GGATCCGCAC 


CACAACCAGC 


AATGACCAAA 


AGGTCAGCTT 


CTCCGTACCA 


780 


ACCGGCAACT 


TCGGTGACAT 


TTGCGCAGGC 


CACATCGCCC 


GCCAAATGGG 


ACTTCCCATC 


840 


GATCGCCTCA 


TCGTGGCCAC 


CAACGAAAAC 


GATGTGCTCG 


ACGAGTTCTT 


CCGTACCGGC 


900 


GACTACCGAG 


TCCGCAGCTC 


CGCAGACACC 


CACGAGACCT 


CCTCACCTTC 


GATGGATATC 


960 


TCCCGCGCCT 


CCAACTTCGA 


GCGTTTCATC 


TTCGACCTGC 


TCGGCCGCGA 


CGCCACCCGC 


1020 


GTCAACGATC 


TATTTGGTAC 


CCAGGTTCGC 


CAAGGCGGAT 


TCTCACTGGC 


TGATGACGCC 


1080 


AACTTTGAAA 


AGGCTGCAGC 


AGAATACGGT 


ttcgcctccg 


GACGATCCAC 


CCATGCTGAC 


1140 


CGTGTGGCAA 


CCATCGCTGA 


CGTGCATTCC 


CGCCTCGACG 


TACTAATCGA 


TCCCCACACC 


1200 


GCCGACGGCG 


TTCACGTGGC 


ACGCCAGTGG 


AGGGACGAGG 


TCAACACCCC 


AATCATCGTC 


1260 


CTAGAAACTG 


CACTCCCAGT 


GAAATTTGCC 


GACACCATCG 


TCGAAGCAAT 


TGGTGAAGCA 


1320 


CCTCAAACTC 


CAGAGCGTTT 


CGCCGCGATC 


ATGGATGCTC 


CATTCAAGGT 


TTCCGACCTA 


1380 


CCAMCGACA 


CCGATGCAGT 


TAAGCAGTAC 


ATAGTCGATG 


CGATTGCAAG 


CACTTCCGTG 


1440 


AAGTAA 












1446 



T^£tt<6* l/^Vi/V^-if (E. C. 4. 2. 9 [i?f#^3] ^OT^TOiJ 

9. 2) ^n-KtSSfifDNA. 

Val Asp Tyr lie Ser Thr Arg Asp Ala Ser Arg Thr Pro Ala Arg Phe 

15 10 15 

Ser Asp lie Leu Leu Gly Gly Leu Ala Pro Asp Gly Gly Leu Tyr Leu 

20 25 30 

Pro Ala Thr Tyr Pro Gin Leu Asp Asp Ala Gin Leu Ser Lys Trp Arg 

35 40 45 

Glu Val Leu Ala Asn Glu Gly Tyr Ala Ala Leu Ala Ala Glu Val lie 

50 55 60 

Ser Leu Phe Val Asp Asp lie Pro Val Glu Asp He Lys Ala He Thr 
65 70 75 80 

Ala Arg Ala Tyr Thr Tyr Pro Lys Phe Asn Ser Glu Asp He Val Pro 

85 90 95 

Val Thr Glu Leu Glu Asp Asn lie Tyr Leu Gly His Leu Ser Glu Gly 

100 105 110 

Pro Thr Ala Ala Phe Lys Asp Met Ala Met Gin Leu Leu Gly Glu Leu 

115 120 125 

Phe Glu Tyr Glu Leu Arg Arg Arg Asn Glu Thr lie Asn lie Leu Gly 

130 135 140 

Ala Thr Ser Gly Asp Thr Gly Ser Ser Ala Glu Tyr Ala Met Arg Gly 
145 150 155 160 
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Arg Clu Cly lie Arg Val Phe Met Leu Thr Pro Ala Gly Arg Met Thr 

165 170 175 

Pro Phe Gin Gin Ala Gin Met Phe Gly Leu Asp Asp Pro Asn lie Phe 

180 185 190 

Asn lie Ala Leu Asp Gly Val Phe Asp Asp Cys Gin Asp Val Val Lys 

195 200 205 

Ala Val Ser Ala Asp Ala Glu Phe Lys Lys Asp Asn Arg He Gly Ala 

210 215 220 

Val Asn Ser He Asn Trp Ala Arg Leu Met Ala Gin Val Val Tyr Tyr 
225 230 235 240 

Val Ser Ser Trp He Arg Thr Thr Thr Ser Asn Asp Gin Lys Val Ser 

245 250 255 

Phe Scr Val Pro Thr Gly Asn Phe Gly Asp He Cys Ala Gly His lie 

260 265 270 

Ala Arg Gin Met Gly Leu Pro He Asp Arg Leu He Val Ala Thr Asn 

275 280 285 

Glu Asn Asp Val Leu Asp Glu Phe Phe Arg Thr Gly Asp Tyr Arg Val 

290 295 300 

Arg Ser Ser Ala Asp Thr His Glu Thr Ser Ser Pro Ser Met Asp He 
305 310 315 320 

Ser Arg Ala Ser Asn Phe Glu Arg Phe He Phe Asp Leu Leu Gly Arg 

325 330 335 

Asp Ala Thr Arg Val Asn Asp Leu Phe Gly Thr Gin Val Arg Gin Gly 

340 345 350 

Gly Phe Ser Leu Ala Asp Asp Ala Asn Phe Glu Lys Ala Ala Ala Glu 

355 360 365 

Tyr Gly Phe Ala Ser Gly Arg Ser Thr His Ala Asp Arg Val Ala Thr 

370 375 380 

lie Ala Asp Val His Ser Arg Leu Asp Val Leu He Asp Pro His Thr 
385 390 395 400 

Ala Asp Gly Val His Val Ala Arg Gin Trp Arg Asp Glu Val Asn Thr 

405 410 415 

Pro lie lie Val Leu Glu Thr Ala Leu Pro Val Lys Phe Ala Asp Thr 

420 425 430 ' 

lie Val Glu Ala He Gly Glu Ala Pro Gin Thr Pro Glu Arg Phe Ala 

435 440 445 

Ala He Met Asp Ala Pro Phe Lys Val Ser Asp Leu Pro Asn Asp Thr 

450 455 460 

Asp Ala Val Lys Gin Tyr lie Val Asp Ala He Ala Asn Thr Ser Val 

475 480 

[O O 0 1 1 

(E. C. 4. 2. 9 9. 2. ) &=2— K1~ 



465 470 
Lys 

T^StlS^Utf-nVW^ — t? (E. C. 4. 2. 9 
9. 2. ) fca-K-t-Sfcfi^DNA. 

[M #jg5 ] m$>f i-3 o^-rtiMzmtktomm* 

Ir^DNA^tSiaM^^^ K« 
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A ( Brevibacter ium f 1 a v u m ) & 

I000 2) L-y^^ti. £«rsy»tLtiair 

I0 0 0 3J 

L-ctt, ^ y *SiMiBo«-a« 

ff. #BB»B4 7-1 908 7^i, ^65 4-3 2 
0 7 0 4§-£t«L #&BB8 54-92692 £4t«t?# 
Aft] • ilfi*x.MSrffi^fc»5S«fet>»36$nT^S 
H*BSB8 58-126789 ^£$L ^rgflBS 6 0-30 
6 9 3-^&& v 2- 1 8 6 7 9 5-^ff9# 

IS] o La»L4#?> % tt*«S*;hrC^S#ttfcJ;SL 

10 0 04] — ^l/t->v/y^- if (E. C. 
4. 2. 9 9. 2. ) K1-£jtfc^£ LTI4, ^ 

i/zz V t T • ^ y ( Escherichia c o I 
_H &3fe<£>a£^ [Nucleic Acids Re 
search 1 1 , p 7 33 1-p 7 34 5 &M) ifi 

d-nVW^— (E. C. 4. 2. 9 9. 2. ) t L 
"Cli* yueV^^y - 7^ h^T-^^^A (B_ 
revibacterium lactofermen 
t urn ) , a>J^7!J!?A. W^i, ( Cor 
ynebacterium glutamicum ) # 
ift s *DbtlT^5 [Nucileic Acids Re 
search 1 6 , p 9 8 59, 1988;Mole 
cularMicrobiology, 4, p 1 693 
1 7 0 2, 1 9 9 0&m) . Ld»L*^e). T'UtT 
^7!I^A»77/U ( Brevibacteriu 
m f 1 a v u m ) &3fcc0* U^-— (E . 

c. 4. 2. 99. 2. ) K-r^iae^o^r 

[0 0 0 5] 

Wf!l^'77^ ( Brevibacleri 
u m f 1 a v u m ) 6 Jfc©^ l/^r y v V ^ -f 

(e. c. 4. 2. 99. 2. ) &3-K-r*ae?-sr 



[0 0 0 6] 

[0 0 0 7] Lr*»WcJ:Jxtf 

(1) = t J*mmw\cm-tz>7i't?;<#^y • 77 

NA ; 

(2) ^IWDNA^A$HfcIj^x.7 J 7^^ K; 

(3) ttffllfli^7^$>*-CJgKC*$nfc3y*iaiB 
SB ; Rlf 

(4) tt*«fi|ftS*Lfc3y*a»SB«:fflv\ 
**:])»** UTL-^u^=v«:«ai-5*ffid5««* 

[0 0 0 8] ^^icov^x$f>^r^{clft^i- 

tdnaj tn. *x*&*±y>£i>!)>m&i&M£ 

-t-t£t>*>xis*^>is>*—<V (e. c. 
4. 2. 9 9. 2. ) = — Ki-sae^DNASrSi* 
1-St><D-c&$ 0 * ix^n >-»^— tfgr^— Kf£a 

aclC^H^^^y £A • 7ys<A ( Brevib 
a c t e r i um f 1 a v um ) MJ233 (FER 
M BP- 1 4 9 7) *3J:Ut-tOA3fc**S*r«lC«ffiS 

[0009] rne>©«»««^«id»f>A»f)i-^si*i-r 

£ : ABfcfrtt. ±ffi=»y*S!IMS, ^^(17*1/^^7 
!)l>A'77^MJ-2 3 3 (FERM BP-14 
9 7) *<Ojfefe*±K:#aEU ricDftfttt&aSfcWHi 
i * ic J: 9 &-f -5«I»fWfr©**»?>^T 

[0 0 10] 5te1\ ^I/Wr'J ?A • 7 7/UMJ 
- 2 3 3««)««*a^ftft#DNAMait5, rcO 
M^DN A$raS«MRff«. WitfS p h I 
Tftft#DNAS:S4lC»ltlt5. ^6tL5DNA©ffr 
^r^n-^v^^^-^ ^JittpHSG3 9 9 (^jg 

(x^xDtT.^U) XJ*flcCGSC5 0 7 7 [^V 
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(Escherichia coli Genetic 
Stock Center), h * > h*7/< 

j ^ d \y x j:— /v^.-/^— vMx-f (Departm 
ent ofBiology, Yale Univer 
sity) ; P. O. Box6666New Have 
n, CT 0 6 5 1 1-74 4, U. S. A. 

[0 0 11] ^e>n5*Kfilft**J:9^^5 KDNA 

uWrU^- 77^AMJ- 2 3 3ttfe&ttA$ 
oA«fr*«M i*< LT»e> 

IB 1 

B a mH I l 

P s t I 1 

Ddel 2 

M 1 u I 1 

Xh o I 1 

H i n c II 2 

[0015] t£io % ^mmm\^^x, mmmmczz 

[0016] tfc, r^j^K-co^t^j 

it. xyx y tr • 3!l07A^7r-^ (A ph a g 
e) 0DNA$Mf8IMtH ind III "«rafrLT»e> 
ti £ ^-T-ftKfe © D N AVftft<n m— T o 

r*3j!07 7 ^.xy^^i 747 7 -5; (0x17 
4 phage) ODNASrMSflttHa e IIIT^J»fL 
■C»e>Jx55>-T-«B3iODN A8rtf<ol3-2Ky X* y^ 

*©ftfeiC*5V^-C, 1 k b&±OEfftfcO*££(CO^T 



S C 5 0 7 7 fc»A U SflWJfcfcM*-*-*. 
[0 0 12] #&Jx*fl£ME»#,fcD:/7;*5 KDNA 

^^r'J £A - 7 7/UMJ - 2 3 3tteft&frA& 

©A»f>i*SrlfcB-«i»-t-5ifcds-c§5 o ceo J: 9 L 
T#6ixSA»fWO— ott, JriE^t-tve^y r>A ■ 
77/UMJ-2 3 3K0jfefe(*DNA$f!ilJfS#lKSp 

h i <D'£±ttmz± *>m mi-z t \c^x»^ti^ 

#3#»2. 6 k bODNAWW-Sr^Hf-Sw 

So 

[0013] ;(0^2. 6kb^^>i/y^-f 

sr^-Ki-sae^^tfDNABffrS:, &m<DW$m 

[00 14] 

®mrft<D*2Z (kb) 

1.2.1.4 

1. 0. 1 . 6 

0.5.0.7,1.4 

0. 6, 2. 0 

0,8.1.8 

0. 1, 0. 9. 1. 6 
[0 0 1 7] — JSu ±£©:/UfcX^y £A • 7 7^ 
AM J - 2 3 3©jfeft#DNA*:*|ifi»*S ph I (Cj; 
oT§I»rt-sr fc«cJ:!)»f,*L5*t$3&s*s I 2. 6kb 
©DNAWfrlcot^Ttt, -toSae^JS:^^^? Kp 
UC 1 l 8:fcJ;tf/*fcH:pUC 1 1 9 (^iBSSt) & 
m^Ziffttisx? (dideoxy 

chain termination Sange 
r, F. et. a 1 . , Proc. Natl. Aca 
d . Sci. USA, 7 4 t p 5 4 6 3, 1 9 7 7) C 
XV&fet&Z t*s-C#5o rcoi 5t-LT8fcJfcLfc± 
IB#J2. 6 k b WDN A»r^roISS»^7*> !i - 

— t?&=i- K+Sae^tt, ftlB£;iJ»<D£?IJ*J§- : l 
9, 4 8 11Btf>TS/&£ 

=>- 1 4 4 3<0Jts^e>«*$nr^5 o 

[0018] ±gLt*EEJ9*«)fiWf : 1 td^-f 

-K-raae^^-fttpDNAWfrtt, ^o^vtr^ 

xy 17 A . 77/U^DNA^?)57i^nfctW 

**e>i\ awffiv^btiSDNA-g'jasja, w*.!*^* 

^>H-JHSy s t em- 1 Plus £/flV^C£7?Sc£ 

[0 0 19] ±.m<Dtm<7U¥s<>?T}) VJ±- 7 

7^'AMJ -2 3 3 0S6rfe#DNA3a»e>*^$tl5*« 
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[0 0 2 01 #±lcB»Lfc**£#»2. 6kbOD 
DNA (AWfjJ-) I*. mm*??*?. h\ =*V 

[0021] £/t, ^W^^u^-^v^v^— -tf^a 

[0 0 2 2] #»W©AWtf£»A1-$r 
a y *SWilrtW««JWi«lffiSr^l'53te j f-«r'>< 

-2101 S 4^<&mctm<07=7*% KpCRY3 
0 ; #§B¥2-2 7 6 5 7 S^fifclBft*):/?* S K 
PCRY21, pCRY2KE, pCRY2KX, pC 
RY31, pCRY3KEfttfpCRY3KX ;#HPF 
1-19 16 8 6^m^&<Dyy* * KpCRY2 
MpCRY3 ; 5 8 — 6 7 6 7 94t^ffi(C8B4c 

0> p AM 3 3 0 ; 4#^BS 58-77895 ^J»|C|Eft 
OpHMl 5 1 9 ; 4#Bf|B85 8- 1 9 2 9 OO^Hi; 
iet^pAJ 6 5 5, p A J 6 1 1 RTf p A J 18 4 

4 ; #BflB35 7- 1 3 4 500-9-&g3tt<Z)pCGl ; 4$ 
B3BB5 8-3 5 1 9 7^ii:EiWpCG2 ; WffiBS 

5 7- 1 8 3 7 9 9#^fRfc|B5fc<DpCG42fclfpCG 

[0023] *¥xk=i}) xmmmvmii-^? t-Mx 

tod«#*L<. Mxlf, 7*y*x KpCRY30, p 
CRY2K pCRY2KE, pCRY2KE. pCR 
Y2KX. pCRY31, p C R Y 3 K ERXJp CRY 
3KX«*S#ailC«fflS*iSo 

[0 0 2 4] ±IS7 P 7*^ K-^*-pCRY3 0&PI 

t-ctt, yi/C^f y i>a . 

* ( Brevibacterium s t a t i o n i 
_s) IF012144 (FERM BP-2515) ^ 



b^y** Kp BY 5 0 3 {'(D-fy^x KeOSSftllCO 
^THWl-9 5 78 5^M) DNASr&tfj 
U »JI»»*Xho I-C*#*35SjKl4. OkbcD^* 
5 K©«H»««13l«:^l53te^^*tpDNA»fK-«r» 
■JfflU MIMMvE c oR 1 *5j:UTKp n 1 T**t£a5 
*I2. Ik b<D~fyx% h*<D%l£4mmt:*\%mfc?Z 
£tfDNAJKJt£SJ9HH- 0 :ilf>«)t^7^; 
KpHSG2 98 (%SfiS) ©EcoRK Kpn I 

u&RTfsa i iastticit^atpcittcj;?), 7*7^-: 
p c r y 3 o zmm-r Z> Z t 6 0 

[0 0 2 5] ±fcy'yx* Y^?? 

£>ABWO^Ate. ^xtf:/^* 5 K^*— «t>fcHB 

zzimmAmKtexxfmm^tz-xy k^**-* 

5*\ *fc!4ii^4ry^— DNAOffftTtCDNA 

So 

[0 0 2 6] v*?** KpCRY3O^0*X9fc>Atf 
K-£D^IA^, 7*7^^ KpCRY3 0Sr«!IK#*E c o 

— Ki-5ae^S:*tfDNA»f>t- (ABf>f) SrDNA y 

[0 0 2 7] LTgj&^ixST'^*? KpCRY3 
0^*38W^*#$*Stt2. 6kb(DA»ffrfc»ALfc 

W e>«CWy7^; KpCRY30-ths t$t% 
Lfc 0 KpCRY3 0- t h s©f^j**te©» 

[0 0 2 8] wOi^iCLT^Sft^U*-^^ 

tfite^**^ v *mmmftxmimte~%mt£-7 

K«r, ?3±«^*t»AU"C*»^»<OiS**«r 

7l)!>A'77^MJ-23 3 (FERM BP-1 
4 9 7) , 7*U^f!/!)^-77/UMJ-2 3 3 
-AB-4 1 (FERM BP- 1 4 9 8) , ?U\?s< 
$y-})VJ*- 77^AMJ-23 3-ABT-ll (F 
ERM BP- 1 50 0) , 7*l/f/^7!)[>A-77 
^MJ-2 33-ABD-21 (FERM BP-1 
4 9 9) «3ftS«rfe>tL5. 

[0 0 2 9] ifefc. ±ie^>FERM BP- 1 4 9 8<0 
Ifttt, FERM BP-149 70i*t«ftiLT 
D L - a -r 5 /ISi6iBttSra*«jt«#*ttfea^/ 

-^{ttt^t±^-C#>5 (^Bg 5 9-28 398 ^ 
o ^/c, FERMBP- 1 500«tt, F 
ERM BP-1 4 9 7©»*£»*fcLfcL-a-T 
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B86 2-5 1 9 9 8 . £ MC, PERM 
BP-1 4 9 9<DMtfcl*FERM BP - 1 4 9 1 <DM 

Vk^mmt L^D-a-r^ /raters-*-— 

SMtTCfeS (4#§flBS6 1 - 1 7 7 9 9 3 4§-&M* 

JH) o 

[oo3oj c*ie><o«^©ftic, ^ex^y? 

^•TV^e^Ty^^ ( Brevibacter ium 
a mm oniagenes ) ATCC68 7 K f*)A 
TCC13745, ^1ATCC 1 3 7 4 6 ; ^HT^ 
£A • 7V* y ( Brevibacteriu 
m divaricatum ) ATCC14020 ;^ 
UbV^-T y r>A • 7^ ( Brevi 
bacter iumlactofermentum ) A 
TCC13869; ajl^f!) ?A * 40u* 
( Corynebacter ium glutamic 
um ) ATCC3 1 8 3 1 ^*11£|&£4ftfc UTffi^S 

[0 0 3 1] 4*3. Lt^Hf^^fSllJrA * 7 

§Wt5^7^^ KpBY50 2 (^§BHS6 3-3 6 7 

KpBY5 0 2^*t5**i LTtt. 09* 

(B a c t . Rev. 3 6 p. 361^405 (19 
7 2) #J$) . ±MSrf7^% KpBY5 0 2£rA&tt£ 

[0 0 3 21 fiyi/Wr!) *A • 77^AM J — 

2 3 3 Sr^±ica*-r*»*©T ^ y v>>^f 
>iM»£:0. 2-5 0//g/ml) tKiixfc; 
^A^n* K (»«: 0. 2-50iig/ml)^ 
friSifit^ 1 m 1 OftJSIcfc* J: 5 fclWU 

£W$r^fe£fc:|&fF L jfejjs P>#) 2 4 B^jft 3 5 tJ-CJMI 

*iT^s*$rJ!K-r<5. :«ia^7^-; k p b 

Y5 0 2^*^t7'Uf/^rJ) £A • 77/UM 
J -2 3 3 frfi*. 

[oo33l ^<D£?\zvxftt>ti2>znst?s*? ; ry $ 

-T • TJa h#7fcol*Tfci6*VC^5.fc5te (Ca 1 
vin, N. M. and Hanawalt, P. 
C. , Journal of Bacteriolog 
V, 1 7 0 , 2796 (1988) ; I to, K. , N 
ishida, T. andlzaki. K. , Agri 
cultural and Biological C 



h em i s t r y, 5 2 , 2 9 3 (1 9 8 8) . 
DNAgSB^<D/</U;*ttiM CSa t oh, Y. e t 
a I . ( Journal of Industria 
1 Microbiology, ^, 159 (199 
0) mm} JC«fc#)y7^$ KSr»A1-5rfc36SpTf6-C*) 

[0 0 3 4] ^<UT»e>ixa. #36Wtf>, x^-y 

aWMfltLTrtU WitfflffiLfc:/?*? KpCRY 
3 0-th s s^utv^^y* A - 77/U 

MJ 2 3 3-ths (FERM P-1 2 8 5 8) 

[0 0 3 5] ±U<DUmvMWfc&LX'&t>tlZ>Xl'* 

UtT/<^T-y £A • 77^-WVIJ - 2 3 3A*ft0jg£e 

^bry^e^^A, *8&T>*-i7 
6o LTtt. «*|jy y* 

[0 0 3 6] #*fi, ffl», a«s#. mw<D&$L& 

#Ti^ ^I2 0^4 0t, #*L<ttift2 5t>H&3 

1 0. #*L<tt7-8#ifit*t-5^ 
<0 p HWItt»3l«:r y £SJn LTtT 5 - t &X'$ 
6o »*§Htel*<D«*aita«i, &£L<ttl-5^£ 
%. Mfc#*L<tt2^3#ft%-c;b*. 

mxhz><> 

[0 0 3 7] w«Oj:5fctT»e>*iS**ftXf4»** 
^ b » bix^ ® #«: L - ^ u**- ^©«5S^ttffl + 5 ^ 

*t*»&»llll3ilStbfca»*Xtt«HW*i:Lr v 
[0 0 3 8] L^LT^C^ili, ^;W3-^«r, 
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mat T&ft<nwm&ustmm\^ 

*lc:fcv*T* fir* 5 wt*s-e#5 0 
[0 0 3 9] #ic, K-C^K«k«L5 

^< ifc^^^^tt^oftf 

[0 0 4 0] ±15^KiiS^4 J 0^^-^SIgli, ii 
3to. 1-5. 0M%©«fflrt£1-*r 

[0 0 4 1] tt*ttS*S*Mt. ±ie^J: 9lc x 

i4 y ^srsfcr* h y xmsm<Dttffim-e*>&zki>'?2 

"C^. *fcl*«tti:LTfi % y y 

<>a v y^K-***yfirA % «s»^**>*a, 

[0 0 4 2] **Wl^tt5 L-*l^=Vjfitafcfc*5<^ 

h: (NH 4 ) 2 S0 4 2g/l ; KH 2 P 0 4 0. 5g 
/\ ; K 2 HP0 4 0. 5g/l ;MgS0 4 • 7H 2 
00. 5g/l;FeS0 4 '7H 2 O20ppm;M 
nS0 4 • 4~6H 2 O20pprattt5pH7. 6 

[0 0 4 3] **W«>L-^U*=.V»i6«fetC*5t^T« 
l ) v L<fi2~20% (wt/voi) C0€SSrt 



< ttft 3 0 4 0 t:©ffl*"Cii#tt 10-^7 2^ 
[0 0 4 4] J:iB©<Hl<»*S*<Cj:oT^rti--5L- 

[0 0 4 5] 

/U'e/^fyDA - 77^AMJ-2 3 3ft^L/ 
^v^v^— ^«r=»— Ki-SiteT-Sr^tpDNA (A 
WW) CO^n^Wb 

[004 6] (a) yutv<g^y frA * 

-2 3 3<P£DNA<P&fl 

*£7*igiftA*gi& :ft!2g, (NH 4 ) 2 SO, 

7 g, K 2 HP0 4 0. 5 g. KH 2 P 0 4 0. 5 g> 
MgS0 4 0. 5g, FeS0 4 - 7H 2 06mg, M 
nS0 4 4~6H 2 06mg, gf&^*;*2. 5g 4 ^ 

if^ y^s g, e^x2 ooi/g, Mfr^2o 

0m g, ^3-^2 Og, M&fcl 1] lltdl/Ufc' 
^r!J!>A-77/UMJ-2 3 3 (FERM BP 
-1 4 9 7) *#«JM#«»4-c**U H#£mtf> 
fc. #£Jlfc8tt&l Omg/m lOjfttticy 
£r$tfl OmM Na C 1 - 2 OmM h y*&fcr}£ (p 
H8. 0) -ImM EDTA-2NaMl5mll; 

g/m 1 (c&£J:5K:ftAlU 3 7t;-? 1 f$ffi{!fta L 

fc. *e>icK^>/na»^hy o. 5 

%H*5J:5lc»aDU 5 0lCT6l*IBI«iaur*BU 
fco w<O^H?^(C. ^I(97xy-;P/^nD^^ 

aSrifrMMi (5, oooxg, 20M, 10-12 
t) U ±»if»«:»*U, iHW-hy »>A«r0. 3M 

vbrnzito &mb^# /-/i<m<offl\cff&-t- sdna 

JS&Lfco HbHfcDN AIC 1 0 mM f !l ^SIRfi 
(pH7. 5) -ImM EDTA • 2Na»jft5ml 
tctiiix, 4t"C-ife«HHU K«*>IM*lcfflv*fc. 
[004 7] (B) ilfl^x.tf^iljg5! 
±SE (A) m^mtZfU^y^v-y) • 77/UM J 
-2 3 3<OiDNA^90a l^MSph 1 
50units»\ 3 7t;Tl$m££3-e-%££ 

-PUC119 (SfSigctOmiR) £$JI8g||$?Sp h I 



-8- 



mMhM« (pH7. 6), lOmMm^I/ 
-Y h— /K ImM ATP. lOmM MgCl 2 ^ 
T 4 DN A y if 1 un i t^W^iUlL 

[0 0 4 8] (C) ^w^^-W^— tfSrJ— K"t~5 

'JCGSC5 0 7 7 (the ClOOl) -C*>5 
type) « 

[0 0 4 9] ±|S (B) TfR%hMt*f7*^ KS»«r 
^ffc^/l'^i* (Journal of Mol 
ecular Biology, 5 3 , 1 5 9, 1 9 7 
0) ICiUifexv-x!) t7*3lJCGSC5 0 7 7^ 

*#» (K 2 HP0 4 7 g, KH 2 P0 4 2g. (NH 

m2& K 



4 ) 2 S0 4 1 g, MgS0 4 • 7H 2 O0. 1 g. y/V 

2 o g&t;*^ i 6 g 1 1 \z»mi \cm 

[0 0 5 0] rroftifiio^tsiE^ftffic J: 
U igUi&iiO 7^;* 5; KDNAfcttWU 

^7^; KpUC l l 9£)ft£ 
3. 2 k b^)DNAfr>i*lc5D^. ft* 2. 6 k b (OftX 

-n 

[0 0 5 1 ] *fc±gr»fc^7^5 K&#«MI«¥* 

T8BS 2*1^1% 
[0 0 5 2] 
[S2] 

pUC 1 19-ths 



BamH I 
P s t I 
Hind III 



[0 0 5 3] JilB^*JRII*lCj:fJ«#^|-t6tlS^7 
^U'^pUCl 19-ths £*ft£Ufc 0 fiJLfctcfcD 

tfsra— K-rsae^sr&t**** 

j&s«2. 7kbODNA»r/i- (SphlWJt) £r#£C 
[0 0 54] gg&0y2 

(C) JS-C#bixfc^U'^^»'5'-" 
= -K+*»e*SrlMffc£#S»2. 6kbODNAi 
frKo^T, *<Dl&&& i n$:7yx$ KpUC 1 1 8*3 
<fctf P UC l l 9 (ffliiSS) ^t^^**^*^ 

WafT" KBfiR^ (dideoxy chain ter 
m i n a t i o n }£) (Sanger, F. et a 
1. , Proc. Nat. Acad. Sci. USA 
7 4 , 54 6 3, 1 9 7 7) ld«fc 9 2 ICTFLfc&B&S 

[00 5 5] ^<D&g£?iJ*<Z>;*--7V V-v'-Of? 

4 8 HB*>T$ /Mfc&a— K"t" 6 1 4 4 3 0SS»i9 

[0 0 5 6] j^ltW3 

RY3 0tf)ffr& 
(A) ^7^-: KpBYSO 3<0WK 



fllff»r^<0*t$ (kb) 
i . 4, 4. 4 
0. 9, 4. 9 
5. 8 

7*7^^ KpBY50 3lt, 7'U^<^f!)!)A^^ 
f^IFOl2H4 (FERM BP-251 
5) A»fe5W*$tofc» : MH&i o^^;vhy^7^ 
S KT*>0, fflf 1 -9 5 7 8 5»^»C|B««J:5 

[0 0 5 7] *-&riWifiA#ifi (R*2g, (NH 4 ) 2 
S0 4 7 g, K 2 HP0 4 0. 5 g. KH Z P0 4 0. 
5 g. Mg S0 4 0. 5 g. FeS0 4 • 7 H 2 O 6 m 
g, MnS0 4 *4-6H 2 06mg, 8*^**2. 

5 g , *f^/»5g, mv2oo/i g, Jfiisft^r 

0 ^3-^2 0gMli7Kl 1] 1 

1 [C, yUKV^xy £A • I FOl 2 1 

4 4«r»WfWH««l*-e#ltL, #e 
Jxfc«#S:l Omg/ml y ✓^-Atrfttftt 

WK C2 SmMh'J * (t KP*Wf7l') T5;/>* 
1 OmMOEDTA, 5 0mM^3-^) 2 0m 

iwmbu 3 7fcmrw^ BLf&mzrfl' 

^y-SDS?^C0. 2N NaOH. 1 % (W/V) 
SD S3 4 0ml»U tt^JWCfifDLTMKT 

*(5M»t*!)^ia6 0mM»ll. 5m 
KflES*2 8. SalOj^M) 3 0ml£f&mU 

10 0 5 8] **»±aSra^*lC»U 4t-C10^ 
fS. 1 5, 0 0 0 x g ©a-k#*ifc*»lt, _ti£&£^ 
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8fc*fc»U ^fflT-C5»B, 15, OOOXg 
<0»'fc#«ca»tt, *S«rlHliDlLfc. */liC2f&gc^c 
/influx.. -2 OTC-01B#IBI*B8L 4ttl0 
15, OOOxg <08*MMBfcjWj\ ttiR«rlHliIX 

[0 0 5 9] «t»Sr«EE«««, TEUWt ( h y * 1 
OmM, ED T A 1 mM ; HC 1 HTpH8. 0 
S3 2mHC»#PLfc. »»«(C4t[{|:*->^A»» [5 
««*(0TEa««l 0 Om 1 lzmtkHis$A 1 7 0 g 
«T*»*^») 15mlU0mg/mlxfi;^ 
^v^KMlml^MT, 3 9 2 g/ 

6, OOOXgOS^I^fro^ 
[0 0 6 0] ^7^? KpBY5 0 3tt»^|»fiMtlCj: 
Q&foVftT?T*<0'*>h'bVX3.\ t *mtSfi& 9 

^7^5 KpBY5 0 3Sr*tf»li»*»fc. ^V^r 

ttl^braffSrRofc. »k*Lfc:/7*5 KpBYS 
0 3 Sr^tra«f»<w 3 MP^t h y ? Jtjg%£:gtt»& 
3 0mM»U:l 2«1p^ / -/HSrJD*.. - 2 
Otii^fflBMiLfc. r<o&f££i5, OOOXg^jf 
^4MttiC*^TDNA4rtt»*-fr, ^7^^; K p B Y 5 
0 3£5 0 v g'#£ 0 

[00 6 1 ] (B) 7'7^U^^dCRY30O 
fM 

r7^U' P HSG2 98 <£«8§» 0. 5ug£ffl 
m$m Sail (5uni ts) ^37tl B$HJRJ&£ 
<«\ KDNA£SS±K#fcLfc. ±12 (A) r% 

Xffl&Lfe??* i KpBY5 03©2n g fCfMIBS!* 
Xhol (lun i t) $:3 7tt3 05)«^, 

[0 0 6 2] Pf#©^7*5 KDNA5MIH&£ffiS>U 

OmMNM^ff P H7. 6. lOmM M g C 
1 2> lOmMm^K lmM AT PS 

XJ-T 4 DN A y 33 — ■£ 1 un i t (CftS J: 5 fc#rt»*- 

y tr • all JM1 0 9 ^>¥=r> hir/w (Sfi 

10 0 6 3) fl£SMEatttt3 0 M g/m 1 
(OH1-T4is>* 100/tg/ml IP 

tg (-r y^ntr/p-^-D-^^^ htr^yv 

K) lOOyg/m! (AUtttt) OX-gal (5- 

htTySish') Sr*tpL#Jft (h!)7*hyi0g, PS 
5 g, Na C 1 5 g&U^@;fci U pH7. 



2) -C3 7lCfcT2 4BflBiMlU LTffMb 

fct><z>£»su KSrr/u* y -sDsjfe 

(T. Maniatis, E. F. Fritsch, 
J. Sambrook, **M olecular clo 
ning" (1 98 2) p90-91 Id* i) aw 

Lfc. 

[0 0 6 4] *fl>|MK ^7*5 KpHSG298(OS 
a 1 iSUftl;^^; KpBY5 0 3^|)4. Ok 
b (DmfrfcWA£tltz7 P 7 X ^ KpHSG2 98-or 

i *>mbMt a wzmmv>*m&m\i\ Me (a) mx 

»btbfc^7^5 KpBY5 0 3DNA&MffiWiRKp 
nIWEcoRH;tiaiUtl6^2. lkb 
^DNAiK-«r±E^7^^ KpHSG298-or i 
©Kpnl^EcoRl«;^P-r:y^U 

K^^-pCRY3 0Sri»JRtfc. 
[00 6 5] H%fl|4 
^7^^ KpCRY30-th s©ffoES&t*3!)*Sgjtt 

(C) «-C*f>;fcfc:/7*5 KpUC 1 1 9 
- t h s 5 n g&Mffiffa*S p h I 5 u n i t sfflV\ 
3 7X:Xl&fm&fc£ J £ftmLtzh<Dt, EcoRiy 
9 rfr&) 1^1^^ 50mMh 
U^WIf* (pH7. 6), lOraMm^KI- 
lmM ATP. lOmM M g C 1 2 jSJitfT 4 
DNA^-f luni t<D#fife5>^^IPU 

»a»**«*-e*)*) , 1 21C-C1 sksbejs^-ws 

[0 0 6 6] :ODNA^U«EcoRI 3un 
i ts^^3 7t-Cl^^t^Lfci(7)i:, 
**«3© (B) a-e»e»ftfc^77* KpCRY3 0 
1 M g £#Ji®g^E c o R I lunit &m\ 3 
7 < CT*l^S^^^ft?tfc^cO^^L, 5 0mM 
Fy*««* (pH7. 6). lOmMm^Kh 
lmM ATP, lOmM MgCl 2 :fcJ;tfT 
4DANy#— 1 un i t <D#*»Srtfi*D U 

©■ft«t*naa-e*>s) . i 2t:-ei s^BR^d-fr 

iftHS^v^y tr -=iycGsc507 7t*£^©if£& 
U 777-^-r-»5 Om g/ra i ££tnSJR*£ifi (K 2 
HP0 4 7g, KH 2 P0 4 2g % <NH 4 ) 2 S0 4 1 
g, MgS0 4 • 7H 2 00. 1 g, ^3-^2 0 g 

i e g i i (c^») tcmw Ltz. 
[0 0 6 7] r<o»ift±fl!)4ir*t*ffi{c: J: 
L, ^7^^ KDNA$rl*mL. ^^^^ 

^^Xffl^tzhZZ, ~fy^ ^ KpCRY30 <D& £ 
8. 6 k bWDNAWrfrlcUDx.. 7Ct^2. 6 k b <Z>jf 
ADNABfJtisaiE>f,*tfc 0 iieolttKfiJH^tLfc^ 
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[0 0 6 8] - 77^AM J - 2 3 

3 (FERM BP-1 4 9 7) 7^7^^ KpBY50 
2B**»«r 10 0ml ©flffiA»ifi^**»lJDM*"? 
4<U ^<^->y ^G$r l«y h/m 1 5 Cl 

S&JDLT, Sblc 2 U awMWcJioii 

iM2 0ml^/U7M (2 7 2mM 
Sucrose, 7mM KH 2 P0 4 , 1 mM M 

gCl 2 ; P H7. 4) icra»ufc 0 ^fe^aw^a 

*C?5Mibr**, 5 m 1 ^^ffl«««C«iBL, 0. 
7 5ml©«, «WBt?#5>^fc^7^5 KDNA8 

%3^ Kp 

E c o R I 2 
BamHI 2 
Kpn I 2 
X h o I 2 
10 0 7 0] ±lBMK»*^J:?)»»<5»te>*t5^7^ 
; K^pCRY30-ths t<&% bfc 0 :©7^; K 
pCRY3 0- L h s<Dfflim%lz£&Wtt&im%M 
3tC^"t* a fcfc, 7*7^^ KpCRY3 0- t h s (Cfc 

2 3 3- t h si*. *4*!&o<ffifTJKlTS l#3^-<0 
I«tt«R*^»X«ft»WSraflc % ¥tfL4*Z3A 1 0 
BtfC :»X«FB«*1 2 8 5 8t (FERM P- 1 
28 5 8) fc L-CWKSfvO^. 
[0 0 7 1 ] H%0i5 

/7^^ KpCRY30-t h sOftJ&l* 
fiTjiBOAJ&i$l 0 0m 1 £5 0 0m 1^77^^i; 
5MfcU 1 2 0tt'l S^fBfljiMftiaLfcfcOlC, ^ 

J 2 3 3 - t h s £rltl§ L, 3 0 t^CT 2 4 R$H&W§ 
*S:tTo/t«, IP)«fcU"tSM»LfcA*iftl OOml^r 
500ml^77^='ic^U 120t:-ei55> 
RBMUfcfcflHC, lml^tD50cel 1 sWf^ 

#-?-^»£l 5 m g/m 1 cafiJ^Tj^LfcAi&Jfc 
at/»j^<OA»i*fefflV^T9l»Lfc¥«»*^-tt* 
fc#U 301CICT1 BW^S^n^^^F 

[0072] *^W fc >x»!w*5J:tf*a&to 

[00 7 3] j&fe#j6 

L — t/^y(oil 

**6 (£RfR0. 4%. iSJ7>^f)Al. 4%, KH 



{'U*y Ktfcfi) £JflV*T, 2 5 0 0*K 
y^K 2 5 m FDIC&KU ^/W^*BWD«* + lC 2 O 
#ffl»«Lfc. ±aSr3ml<Z>«rSEAJ§j*«C»L3 OTC 
ICT 1 ^^>yi5^g/ m l (M& 

*«) «T§tf«TlBA3iE3e*fl&lCtt3iL3 0 , C"e2-3B 

km 3 (a) mzmm<Djjmzm^x7yx* k&» 

[0 0 6 9] 
1*3] 

CRY3 0- t h s 



CTK»>j-<P;fc#3 (kb) 

8. 7. 2. 6 

3. 3, 8. 0 

3. 6. 7. 7 

2. 9 V 8. 4 
2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5%, Mg S 
0 4 • 7H 2 0 0. 0 5%, Ca C 1 2 ■ 2 H 2 O 2 p 
pm, FeS0 4 • 7H 2 02ppm, MnS0 4 - 4 
-6H 2 02ppm, ZnS0 4 • 7H 2 02ppm, 
NaCl 2ppnu tt^s 2 0 0 u g / 1 , 

y*HCi l o o n %/ K yg?o. 1%, m 

&3L*A 0. 1%) 100m]$r500mlSZ^77 

«MpH7. o) Lit#?i'\?'< 

^f!) !)A • 7 7^A ( Brevibacter ium 
flavum )MJ233-ths (FERM P-l 
2 8 5 8t) «t«U £ 5 g / 1 

5 KJtax., 3 O^tcT 2 BPflSS#£& 

fro fc 0 

[0 0 7 4] ftfc, (^a-X5%, 
7>^5'A2. 3%. KH 2 P0 4 0. 0 5% v K 2 
HP0 4 0. 0 5%, MgS0 4 • 7 H 2 O 0 . 0 5 
%, FeS0 4 - 7H 2 O20ppm,MnSO 4 *4 
-6H 2 O20ppm, Wy200/t g/U 
^•HCl lOOjig/1, *lf5/»0. 3%, 
m&^**0. 3%) 0 0 0m 1 £2 1 £ii^8t# 

2 0ml LT % IslfEjR lOOOrpm, ii 

&£lvvm, fiS3 3t:, pH7. 6{CC2 4^ 

[0 0 7 5] i£g&T&, »5 0 0mlHJI^ 

& t (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5 g 
/\ ; KH 2 P0 4 0. 5 g/l ;MgS0 4 • 7 H 2 
OO. 5g/l ; F e S0 4 • 7 H 2 O 2 O p pm ; M 
nS0 4 • 4-6H 2 O20ppm; 5 1 
00^g/l ;pH7. 6) 01 000ml 
0fflSffi%«: 2 1 ffift^RfMtfcttiMK *>=i-* 9 g 
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&£$J)DL-C ®fe&3 0 0 r pm, ii^MO.' 1 v v 
itk ^3 3^, pH7. 4mffifcfo$:fti 

/Co 

[0 0 7 63 SJS»7». (4 0 00 r p nu 

fiSStt. 0. 15g/lT*i)ot C©fiJS*7«tf>« 
0. SNT^^T*^^*, 

[0 0 7 71 tt$fctfl£LT, ra*<0*#lCT. ^ 

H^^^fy 1>A • 77^A ( Brev ibacter 
i urn f 1 a v urn ) MJ-233 (FERM BP 
- 1 4 9 7) fc*«U i^*<0*#^-CR*SS*fca± 

GTG 
Val 
1 

AGT 
Ser 

CCT 
Pro 

GAG 
Glu 



[0 0 7 8] 

fijfl|<0J&*1446 

: mm 

h^u^- -.USSR 
E*fl0>8BH : Genomic DNA 

: HJ233 

4#®^^i"ie-^ : peptide 
: 1-1446 



GAC TAC ATT TCG ACG CGT GAT GCC AGC CGT ACC CCT GCC CGC TTC 48 
Asp Tyr lie Ser Thr Arg Asp Ala Ser Arg Thr Pro Ala Arg Phe 

5 10 15 

GAT ATT TTG CTG GGC GGT CTA GCA OCA GAC GGC GGC CTA TAC CTG 96 
Asp lie Leu Leu Gly Gly Leu Ala Pro Asp Gly Gly Leu Tyr Leu 

20 25 30 

GCA ACC TAC CCT CAA CTA GAT GAT GCC CAG CTG AGT AAA TGG CGT 144 
Ala Thr Tyr Pro Gin Leu Asp Asp Ala Gin Leu Ser Lys Trp Arg 

35 40 45 

GTA TTA GCC AAC GAA GGA TAC GCA GCT TTG GCT GCT GAA GTT ATC 192 
Val Leu Ala Asn Glu Gly Tyr Ala Ala Leu Ala Ala Glu Val He 

50 55 60 

CTG TTT GTT GAT GAC ATC CCA GTA GAA GAC ATC AAG GCG ATC ACC 240 
Leu Phe Val Asp Asp lie Pro Val Glu Asp He Lys Ala He Thr 
70 75 80 

CGC GCC TAC ACC TAC CCG AAG TTC AAC AGC GAA GAC ATC GTT CCT 288 
Arg Ala Tyr Thr Tyr Pro Lys Phe Asn Ser Glu Asp lie Val Pro 

85 90 95 

ACC GAA CTC GAG GAC AAC ATT TAC CTG GGC CAC CTT TCC GAA GGC 336 
Thr Glu Leu Glu Asp Asn He Tyr Leu Gly His Leu Ser Glu Gly 

100 105 110 

ACC GCT GCA TTC AAA GAC ATG GCC ATG CAG CTG CTC GGC GAA CTT 384 
Thr Ala Ala Phe Lys Asp Met Ala Met Gin Leu Leu Gly Glu Leu 

115 120 125 

GAA TAC GAG CTT CGC CGC CGC AAC GAA ACC ATC AAC ATC CTA GGC 432 
Glu Tyr Glu Leu Arg Arg Arg Asn Glu Thr lie Asn lie Leu Gly 
130 135 140 

ACC TCT GGC GAT ACC GGC TCC TCT GCG GAA TAC GCC ATG CGC GGC 480 
Thr Ser Gly Asp Thr Gly Ser Ser Ala Glu Tyr Ala Met Arg Gly 
150 155 160 

GAG GGA ATC CGC GTA TTC ATG CTG ACC CCA GCT GGC CGC ATG ACC 528 
Glu Gly He Arg Val Phe Met Leu Thr Pro Ala Gly Arg Met Thr 



TCC 
Ser 
65 
GCA 
Ala 

GTC 
Val 

CCA 
Pro 

TTC 
Phe 

GCT 
Ala 
145 
CGC 
Arg 
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CCA TTC 
Pro Phe 

AAC ATC 
Asn lie 

GCT GTC 
Ala Val 
210 
GTC AAC 
Val Asn 
225 

GTT TCC 
Val Ser 

TTC TCC 
Phe Ser 

GCC CGC 
Ala Arg 

GAA AAC 
Glu Asn 
290 
CGC AGC 
Arg Ser 
305 

TCC CGC 
Ser Arg 

GAC GCC 
Asp Ala 

GGA TTC 
Gly Phe 

TAC GGT 
Tyr Gly 
370 
ATC GCT 
He Ala 
385 

GCC GAC 
Ala Asp 



CAG CAA 
Gin Gin 
180 
GCC CTC 
Ala Leu 
195 

TCC GCC 
Ser Ala 

TCC ATC 
Ser lie 

TCA TGG 
Ser Trp 

GTA CCA 
Val Pro 
260 
CAA ATG 
Gin Met 
275 

GAT GTG 
Asp Val 

TCC GCA 
Ser Ala 

GCC TCC 
Ala Ser 

ACC CGC 
Thr Arg 
340 
TCA CTG 
Ser Leu 
355 

TTC GCC 
Phe Ala 

GAC GTG 
Asp Val 

GGC GTT 
Gly Val 



165 

GCA CAG ATG 
Ala Gin Met 

GAC GGC GTT 
Asp Gly Val 

GAC GCG GAA 
Asp Ala Glu 
215 

AAC TGG GCT 
Asn Trp Ala 

230 
ATC CGC ACC 
He Arg Thr 
245 

ACC GGC AAC 
Thr Gly Asn 

GGA CTT CCC 
Gly Leu Pro 

CTC GAC GAG 
Leu Asp Glu 
295 

GAC ACC CAC 
Asp Thr His 

310 
AAC TTC GAG 
Asn Phe Glu 
325 

GTC AAC GAT 
Val Asn Asp 

GCT GAT GAC 
Ala Asp Asp 

TCC GGA CGA 
Ser Gly Arg 
375 

CAT TCC CGC 
His Ser Arg 

390 
CAC GTG GCA 
His Val Ala 
405 

CTA GAA ACT 
Leu Glu Thr 



170 

TTT GCC CTT 
Phe Gly Leu 

185 
TTC GAC GAT 
Phe Asp Asp 
200 

TTT AAA AAA 
Phe Lys Lys 

CGC CTC ATG 
Arg Leu Met 

ACA ACC AGC 
Thr Thr Ser 
250 

TTC GGT GAC 
Phe Gly Asp 

265 
ATC GAT CGC 
lie Asp Arg 
280 

TTC TTC CGT 
Phe Phe Arg 

GAG ACC TCC 
Glu Thr Ser 

CGT TTC ATC 
Arg Phe lie 
330 

CTA TTT GGT 
Leu Phe Gly 

345 
GCC AAC TTT 
Ala Asn Phe 
360 

TCC ACC CAT 
Ser Thr His 

CTC GAC GTA 
Leu Asp Val 



GAC GAT 
Asp Asp 

TGC CAA 
Cys Gin 

GAC AAC 
Asp Asn 
220 
GCA CAG 
Ala Gin 
235 

AAT GAC 
Asn Asp 

ATT TGC 
lie Cys 

CTC ATC 
Leu lie 

ACC GGC 
Thr Gly 
300 
TCA CCT 
Ser Pro 
315 

TTC GAC 
Phe Asp 

ACC CAG 
Thr Gin 

GAA AAG 
Glu Lys 

GCT GAC 
Ala Asp 
380 
CTA ATC 
Leu lie 
395 

AGG GAC 
Arg Asp 



175 

CCA AAC ATC TTC 576 
Pro Asn He Phe 
190 

GAC GTA GTC AAG 624 
Asp Val Val Lys 
205 

CGC ATC GGT GCC 672 
Arg lie Gly Ala 



GTT GTG 
Val Val 

CAA AAG 
Gin Lys 

GCA GGC 
Ala Gly 
270 
GTG GCC 
Val Ala 
285 

GAC TAC 
Asp Tyr 

TCG ATG 
Ser Met 

CTG CTC 
Leu Leu 

GTT CGC 
Val Arg 
350 
GCT GCA 
Ala Ala 
365 

CGT GTG 
Arg Val 



TAC TAC 
Tyr Tyr 
240 
GTC AGC 
Val Ser 
255 

Cfc ATC 
His lie 



720 



768 



816 



ACC AAC 864 
Thr Asn 

CGA GTC 912 
Arg Val 

GAT ATC 960 
Asp He 
320 

GGC CGC 1008 
Gly Arg 
335 

CAA GGC 1056 
Gin Gly 

GCA GAA 1104 
Ala Glu 

GCA ACC 1152 
Ala Thr 



CCA ATC ATC GTC 
Pro lie He Val 
420 

ATC GTC GAA GCA An GGT GAA 



CGC CAG TGG 
Arg Gin Trp 
410 

GCA CTC CCA GTG AAA 
Ala Leu Pro Val Lys 
425 

GCA CCT CAA ACT CCA 



GAT CCC CAC ACC 1200 
Asp Pro His Thr 
400 

GAG GTC AAC ACC 1248 
Glu Val Asn Thr 
415 

TTT GCC GAC ACC 1296 
Phe Ala Asp Thr 
430 

GAG CGT TTC GCC 1344 



-13- 



Tie Val Glu Ala lie Gly Glu Ala Pro Gin Thr Pro Glu Arg Phe Ala 

435 440 445 

GCG ATC ATG GAT GCT CCA TTC AAG GTT TCC GAC CTA CCA AAC GAC ACC 1392 
Ala He Met Asp Ala Pro Phe Lys Val Ser Asp Leu Pro Asn Asp Thr 

450 455 460 

GAT GCA GTT AAG CAG TAC ATA GTC GAT GCG ATT GCA AGC ACT TCC GTG 1440 
Asp Ala Val Lys Gin Tyr lie Val Asp Ala lie Ala Asn Thr Ser Val 



465 470 
AAG TAA 

Lys 



475 



480 



1446 



IB2] **S*S»2. 6kb©**«DNA»ffr©S 
1^3] *&m<D7?X* KpCRY30-ths©i 



mi) 



Mlul 



BanHI 



Pst I 



Ddel 



Dral 



Hincll 
■ Hindi 



Ddsl Spill 
I I 



im2] 



Sphl 



Mlul 



BanHI 



Pst I 



*»l 



Ddel 



Dral 



Hincif 
■ Hindi 



Ddel 



Sphl 
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EHI3] 




(si) int. ci. 5 mm* ftftwm* fi &ts$t^vm 

C12R 1:15) 

(C 1 2N 1/21 

CI 2R 1:15) 

(C 1 2 P 13/08 

C 1 2R 1:15) 

(72)»w# mm %m 
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